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~

Dear Peterson Grower

The protection of our environment and in patticalar of our region’s water quality is of great
importance to Peterson Farms. We, as 2 company, are committed to doing everything we can to
insure generations to come have a clean water supply. Yow, our growers, have made clear your

commitment to our enviromment.

Peterson Farms feels it is imporiant to prm}ide you with the most up-to-date information on water
quality; mformation that will serve as 8 tool in managing your poultry operation. This book was
written by the Poultry Water Quality Consortium for our industry. Using the information in this

book will show your commitment and willingness 1o be stewards of our envirommentt

Please take the time to review the information in this book. Use it as a resource for making the
right choices and follewing the right management practices in your operation, Peterson Farms
will continue to provide you with the most up-to-date information available. Thank you for your

time and commitment to this important issue.

Simcerely

WM

Dan Henderson
President of Peterson Farms
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Preface to the Second Edition
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ir, land, and water — the environment — is more than the place where we

: ive; it is the cornerstone of our quality of life. Every industry, every company,
i % every individual has 2 stake in the envirounent.
_ The poultry industry recognizes the significance of its stake in the environment
! and the importance-of conservation. Protecting the environment from the unin-
: tended consequences of production has always been a concern; the phenomenal
growth and progress of the industry in recent years have made it a priority. The
; chalienges that come with rapid advancement (e.g., new ways of livestock farm-
ing, changing patterns of rural development, water and soil quality} are often too
complex to be solved easily or quickly. The challenges are environmental, eco-
nomic, and social; and they demand cooperation, a free exchange of informaton,
and access to technologies that can help us ynanage and use poultry by-products as
resources, not as wastes requiring disposal.

In pursuit of this goal, the industry and several government agencies created a
new venture: the Poultry Water Quality Consortium, to protect natural resources
by promoting environmental management. An interagency/industry agreement
signed in 1991 and renewed in 1996 formally established the consortium, which in-
cludes the following members:

¥ U.5. Poultry and Egg Association,

¥ Tennessee Valley Authority,

¥ (15, Environmental Protection Agency, and the
¥ {USDA Natural Resources Conservation Service.

The Poultry Water Quality Consortium is & cooperative effort to identify and
adopt environmentally prudent uses of poultry by-products. The first edition of
the Poultry Water Quality Handbook (1994) helped prove the vaiue of teamwork
and the successful outcomes that can be expected from the combined efforts of
people and organizations, industry and government. No one is excluded from re-
sponsibility, not farmers, service providers, company management, or government
officials.

The second edition of the handbook reflects the progress made in environ-
mental management since the early 1990, espedially in the development of mar-
kets for manure and litter; the diffusion of composting methods; and the
emsrgence of new technologies for mortality, air quality and nutrient manage-
ment. Growers should find practical help in these pages — but perhaps also a
glimpse of how large the community is that shares their goal Indeed, with so
many research projects and field trials now undérway, supported by so many peo-
ple on farms and in university, government, and industry organizations, the indus-
try is in an excellent position to continue its role as an environmental leader.. -

The Poullry Water Quality Handbook seeks to consolidate information, ideas.
and references to enhance water quality. As the adventure continues, the hand-
book, which the Consortiumn will continue to format as fact shee!s (t0 encourage
their wide distribution, use, and reuse) - will be revised and updated to include
new technology and techniques that will ensure the quality of water for everyone.

V.S, Ponltry & Egg Association
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POULTRY WATER OUALITY MANDBOXOK

Oher pages in this handbook contain more detailed information on thesa subjects. Permission is heteby.
grantad to producers, growers, and associations sarving tha poultry industry 10 reproduce this material for
further distrbution. The Poulry Water Qualily Consorfium is a cooperative sffort of industy and
govemment to igantilty and adopt prudant uses of pouliry by-products that will preserve the quality of water

POULTRY WATER QUALITY CONSORTHIM
6100 Bullding, Sufte 4300 & §720 Uptain Road « Chattanooga, TH 37411
Tel: 423 8555470 » Fax: 423 855-6607
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In the Unirted States, poul-
try is & major source of ag-
ricultural income. In 1996, according to the
MNational Agricultural Statistics Board, the com-
bired value of production from breilers, eggs.
rurkevs, and saies of chickens contributed $21.8
biilion to the economy ~ an 18 peroent increase
over the 3185 billien reported in 1993,

{U.S. Leadership and International
Influence

In 1996, the United States exported 2.3 million
mefric tons of poultrty meat — nearly four
runes as much as any other nation and twice as
much as Brazil and Hong Kong cormbined, the
next largest exporters of poultry meat products.
The United States also leads the world in total
egg exports. In 1996, the Urured Nates exported
neatly five imes a5 many eggs as China, the
pext largest egg exporter, while China exported
neasly twice as many eggs as the next largest
egy exporters, Denmark. Germany, the Nether-
lands, and Turkev.

During the same period. inhabitants of the
United States consumed 121 mitlion metric
tons of poultry meat. China, at 11.3 million met-
ric tons, was the second largest consumer of
poultry meat. The per capita consunption of
poultry meat in the United States reached
neazly 43.6 kilograms or 100.76 pounds per an-
nurn in the United States in 1996, with demand
in Israel nearly keeping constant, and Hong
Kong's consumption increasing slightly. Pre-
hminary figures for 1997 show the United
States consumed slightly more poultry meat
(per capita) than any other nation, as tradition-
ally recorded.

" INTRODUCING THE POULTRY
INDUSTRY — ITS ENVIRONMENTAL
Issuges AND IMmracCTS

Thus, the Unired States produces more
poultry, consumes more poultry, and exports
more poultry than any other naton in the
world.

Simultaneously. however, growing popuia-
Sons and rising per capita incomes are leading
w increzsed poulry producton in other ne-
rons. In fact, the number of chickens reperted
on a worldwide basis increased 53 percent be-
tween 1980 and 1990 — the increase in Asia
alone was over 100 percent. Indeed, the techno-
logical expertise that underlies the US, pouitry
industry’s phenomenal growth can be easily
communitated or “transferred” to developing
nations, where poultry is impoertant 1o support
growing, more affluent populations. The indus-
wy's growth in these natons can aise be ex-
wvected to continue.

Fueling the Growth

Both genetics and efficiency contribute to the
magnitude and value of the U.S. poultry indus-
ty. In 1996, for example. broiler production
was up 4 percent; egg production, up 2 percent;
and the value of turkeys and other chickens
also increased. In round numbers, the National
Agricultura) Statistic Service indicates that 1.5,
growers raised more than 7.6 billion broilers in
199¢; handied 76.1 billion eggs; and marketed
7.17 billion pounds (live weight) of turkey. The
number of other chickens {excluding broilers)
sold iy the United States during 1996 totaled
174 million, 2 3-pertent decyease from the total
sold during 1995 (however, the value of made
in this category increased fractionally despite
this declire}.
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" WATER QUALITY I1SSUES
The number of people employed in the in- The problem is sirnple to explain, but not so
dustry is difficult to compute, especially if one eagily solved.
inclndes very small operations, and the many -~ ”
oFMam Iabc_)rers who work in hatcherjes, live- is l;}ée %ﬁ;ﬁiﬁ?ﬁgg&fgggg 221';’:5
bird processing plants, feed mills, and other ak- always sufficient. Expanded or new uses for
lied operations serving the industry. Neverthe- poultry waste must be sought: for example,
less, about 70,100 farms reported poultry inven- poultry waste can and has been used as an in-
tories o the 1992 Census of Agnm.f]ture {so that gredient in organic fertilizers, as a horticultural
type of farm = poultry); and during the same 4 ychroom growing medium, and as an in-
Census, some 35,000 operations reported poul- gredient in feed products for livestock, dogs,
try-related sales of $1.000 or more under the . ,n4 aquaculture. Indeed, a continuing
Standard Industrial CI?SSL&CEQOII (SIC) 05 for search for additional uses is part of the chal
poultry and eggs. That s, lenge of modern production methods.
v 18,254 farins are categorized as The poultry industry is committed to pro-
";xg:lers, fryers and roaster chickens” tecting vfr}ater and air :zality, the enviromrt’ent
(S1C 0251%; and natural resources. Growers in particular
v 10,636, as "chicken eggs™ {SIC 0252); share responsibility with other segments of the
" w agricultural community and all citizens for
v é,:;glééa;a;mrkey and turkey eggs nonpoint source polution: the poliution that
Y priginates from diffuse sources {e.g, agricul-
¥ 427, as “poultry hatcheries” (SIC tural runodf, wrban stormwater runoff, and ero-
0254); and sion). Some segments of the pouliry industry
» 2,358, as “poultry and eggs, ne.c” may also contribute to point source pollution:
{SIC G259). the polution that issues from 2 known or direct
These numbers establish only the mini- discharge (e.g., wastewater discharged fr?m
mum threshold for the size of the industry; the end of a pipe or discharges from processing
however, the estimated and combined value of ~ OF reatiment plants). .
these markets to each state {based on cash re- Understanding the complexity of poultry
ceipts collected in 1996) are shown in Figure 1. operations can help us address these potential
The income figures are impressive ~ as they water quality and environmental issues, The it
have been for almost 30 years — and they are  duswry is separated into hatchery, breeder,
expected to increase — probably as much as 5 brofler-roaster-Cornish game hens (meat types),
percent each year into the future. and turkey, egg, duck, and other poultry and
live-bird processing operations. Each of these
Responsible Waste Management operations produces dry or Equid waste*and
— the Environmental Challenge deafi birds. Recent' developments haw,t Shlﬁ.ed
Such impressive growth is accompanied by ap e:\v:ronfxtental awareness heyond livebird .
" P ompanied BY processing planis (offal, feathers, and wastewa-
additional yearly legacy. Every increase in poul- . .
A N ter} to focus on growers. The shift reflects an in-
oy production increases the production of ma- creasing awaremess of how agricultural runoff
nure, used litter, carcasses, and the flow of . .
; affects water quality. I also recognizes that the
wastewater from hatchery, egg, layer, and lve- h 4 i
bird ing operations, These by-products gmwth of %he industry {an | its concentration in
processing operano P } elevates animal waste manape-
must be safely disposed of, or used, to ensure certain r&gxons ¢ - or nrob &
that they do not lead to air or water pollution. ment to the status of 2 major problem.
The challenge for the industry is where and
how to use these poultry wastes to benefit the  An Outcome of Modern
grower and protect the environment. Production Methods
The rapid growth of the poulory industry As any poultry grower knows, the speed, effi-
internationally only augments the challenge, as  diency, and methods used to produce pouliry
does the clustering of poultry operations near  and poultry products have changed drastically
food processing plants or large arban markets. during the last 25 years as growers applied
INTRODUCING THE PO TRY INDUSTRY: TS ENVIFDNMENTAL JSSUES AND IMPACTS
PIGEON.0619
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e e pliy
mass production techniques to farming opera- It is important for growers to know at the
tions and brought the benefits of information beginning of the producton cycle (1) how much
technology to the farm. As a result, most poul-  waste will result from their operations; (2) how
try are grown in confined operations with lm- they can measure its chemical and physical
ited use of water, except for drinking water for make up; and (3) how they can account for its
the birds. These conditions and changes require  potential impacts on water quality, the environ-
each producer to dispose of or use immense mend, and human health. In addition, growers
quantities of waste. must know (4} how and when such impacts will
Any waste, improperly handled, can pollute 06w, and {5) what measures they can take to
the environment. In this respect, poultry opera- prevent these Impacts and manage the waste in
tions are no different from other human activi- 20 eavironmentally safe manner.
ties, and though each operation is unique, most The overriding environmentzl issue facing
if not all of the problems can be prevented or growers today is to prevent poultry waste from
solved through proper waste disposal or utiliza- adversely affecting water and air quality. Po-
tion methods and changes in management style tential water pollutants from on-farm poultry
or production techniques. The solutions are not  operations can be classified as (1} rutrients and
going to be uniform because each operation is salts, {2) organic materials, (3) bacteria, and (4)
different. Still, each one will begin with a model, viruses. Potential air poliutants are dust and
a technology, or 2 case history that others can volatile organic compounds [gases], and odor,
apply and adapt to their own situations. which is primarily a nuisance.
¢l ._
— :
- }
b,
; "
y NG
E ol HATIONAL AGRICULTURAL STATISTICS SERVICE, 1987 .
Figure 1.—Poultry cash receipts for 1996 {in dollars). .
INTRODUCING THE POULTRY INDUSTAY: TS ENVIRONMENTAL ISSUES AND IMPACTS 3
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These on-farm poliutants may originate in
manure, litter, or dead birds. How such wastes
are disposed of, treated, or managed will di-
rectly influence the cleanliness and safety of
surface and groundwater resources. Air guality
may also be affected by improperly handled
pouliry by-products. Air and soil are less obvi-
ous but no less important media for bransport-
ing these poliutarts indo the environment.

Disposing of spent hens (breeders or table
egg layers after their production cycle) and
dead birds is an increasing problem. The daily
numbers and volume of dead birds will be
predicated on the birds” age and weight, the
number of birds in the poultry house, and c&i-
matic conditions. Acceptable methods of dis-
posal include (1) burial, {2) incineraton, (3)
composting, and (4) rendering. Burial pits may
have severe envirorunental limitations in areas

of porous or fractured soils that wouid allow

leaching of nutrients to groundwater. Incinera-
ton has some limitations, including the possi-
bility of air pollution and increased fuel and
labor costs.

Many progressive growers are switching to
tomposting or to rendering as preferved solu-
tions from an environmental and econotnic
viewppint. A grower must choose a methed
compatible with his or her individual operation
and company preference. Dead birds must be
reated as a resource that can add value &0 a
grower’s operation. Improper methods of dis-
posal are unacceptable and cannot be con-
doned.

The magnitude of the problem underscores
the advantage to be gained from its alternative:
namely, that properly managed poultry wastes
from manure, litter, dead birds, and wastewater
are profimble farm investments. An effective
waste management plan provides for the
proper collection, storage, handling, and use of
poultry waste. Products derived from wastes
will reduce chemical fertilizer costs, improve
soil quality, and protect water resources, air
guabity, and human and animal health Effec-
tive waste managerment will also promote a fa-
vorable public attitude toward the industry.

There i5 not a single best or optimal ap-

proach to protect or preserve water quality and
the environment. Good waste management

practices are essential if the poultry industry is
to continue to grow and thrive under today’s
envivorrnertal and sodetal challenges. The re-
mainder of this handbook relates to poulory
waste management (PWM) and poultry mor-
tality management (PMM), and wastewater
concerns. Information sheets on these topics
provide management “guidance” to help poul-
try producers make sound environmental deci-
sions; additonal fact sheets discuss other
environmental issues (OFD) and alternative tech-
nologies (AT). Sources of assistance are profiled
in the section on Resource Information (RD).

In general, environmental needs and solu-
tions are site specific and regional in nature. Lo-
cal sources of information, inchuding industry
associstions, appropriate state agencies, soll
and water conservation districts, and the USDA
MNatural Resources Conservation Service and
Cooperative Research - Extension, and Educa-
tion Service offices, should be consulted 1o en-
sure that your waste management plan
complies with all state and federal regulations.

Producers using this handbook are encous-
aged to seek assistance from local, state and
federal agencies, private consultants, and other
professionals on how to implement waste man-

agement techniques that protect water quality -

and the environment. Water quality regulations
and permitting requirements vary from state to
state and may be more stringent than national

regulations.
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Othes pages in this handbook contain more detalled information on these subjects. Permission is hereby
granted to producers, growers, and associations serving the poultry induslry to reproducs this material for
futther distibution. The Poultry Water Qualy Consorfum is & cooperative effort of industry and
government 1& identity and adopt prudent uses of poultry by-products that will preserve e quality of water
”~ for everyone. WGH/ 1 ---8/98
-~ POULTRY WATER QUALITY CONSORTIUM

6100 Building, Suite 4300 « 5720 Uptain Hoad + Chaltancoga, TH 37411

Tei: 423 855-6470 « Fax: 423 85586607
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otecting natural re

sources is a major goal of
the agricultural community in general, and
poultry producers in particulas, who care about
the environment. The quality of our airn scil,
and water resources, the welfare of our ani-
mals, and human health issues are important to
us and to our children; they are our connection
to the future. Water guality is the most impor-
tant environmental concern of the poultry in-
dustry.

Environmental protection begins  with
awareness. We have to know what's 2t stake
when we read or hear about water quality and
conservation, or that high concentrations of ni-
trates Or other contaminants have been found
in surface and groundwater. We need to under-
stand how the industry’s waste management
affects water guality, Above all, we must be
able to assess the opportunities we have, as pri-
vate producers and as an industry, lo mest
these environumentai challenges head on-

Poultry growers and the induskry must be
concerned about the quality of water that
comes into and fows kom their ferms or
plants. The industry’s first concerns are those
that everyone shares: Does the water we use
support our needs? Is it drinkable {potable) and
palatable? What does it cost ko supply water o
cur homes and businesses? Would additional
costs for water treatment ensure its safety for
our use?

Where the Water Is

Water covers 70 percent of the earth's surface,
but ondy 3 percent of the earth’s water is usable
by plants, animais, and humans. Usable water
exists either as surface water or groundwater.
Surface water is the runoff that flows above

> PROTECTING THE ENVIRONMENT
AND WATER QUALITY

ground through rivers, streams, and springs
unti! it eventually draing into the sea or oceans.
The land areu that collects runoff in defined lo-
cations is cailed a watershed, and no matter
how far one lives from the water, everyone
lives in a watershed {(see Fig. 1).

Groundwater is water that percolates
through the soil or enters the earth’s subsurface
through sinkholes, permeable soils, and frac-
twres in rock formations. The underground
water formation is known as an aquiler within
which the groundwater moves in various direc-
Hons. Some aquifers are several hundred feet
deep while others lie near the surface of the
earth. The upper level of shallow aquifers is
called the water table, It rises and falls depend-
ing on how dry or wet the season is, or how
much groundwater is exiracted for use.

Water is a renewable resource; therefore,
surface and groundwater are constantly being
replenished. But water can also be used up
faster than it can be renewed oy, in the case of
groundwater, “recharged.” Groundwater re-
charge is enhanced by loniting runoff. Human
activities that speed runoff or add contami-
nants to strface and groundwater must be con-
trotled. Land sediments, animal wastes,
sewage, pesticides, detergents, ofls, and grease
are some of the human contributions to poor

water quality.

Understanding Water Pollution .

Strictly speaking, pure water does not exst.
Even rainfall contains gases, dust, and ions ac-
quired from the air In fact, water (a molecule
containing two hydrogen atoms and one oxy-
gen atom) is a solvent; its ability to dissolve
substances is essential to plant and animal life.
Most of the substances, elements, ‘or <ot~
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Figure 1~~Water-resources regions of the United States.

pounds that we think of as pollntants are also
found naturally in water: nitrogen, phospho-
rus, potassivm, caichim, magnesium, sodiurm,
bicarbonate, chiloride, sulfate, carbon dioxide,
oxygen, and some heavy metals. But when one
or more of these substances s found in exces-
sive amounts, the water's use js impaired and
the water may be considered polhited.

Potentially polluting substances, some-
times called dissolved substances or solids, can
be organic or inorganic, and they ocour in
natural interaction among the elements of
earth and sky. Their effects include color (or
lack of clarity), an offensive taste, and odor.

They can be added to the water during indus-

wial, agricultural, silvicoltural, land develop-
ment, or other activities that serve human
needs and pleasures. In the poultry industry,
for example, components of manure, dead
birds, and wastewater include nutrients that
may be released to water through direct dis-
charge, excessive runoff from the land, or
leaching through the soil.

We expect, then, to find some dissolved
substances in water; however, water’s proper-
ties are degraded — its quality impaired — if it
contains chemical, biologival, physical, or ra-
diclogical substances in sufficient quantity to
restrict its use. Water guality standards defined
by the 115, Environmental Protection Agency
(EPA) identify what substances must not ap-
pear in water and at what concentrations other
substances may be permissible under certain
conditions, Tests or analyses that must be per-
formed on drinking water, surface, and
groundwater to assess water quality illustrate
the complexity of the issue.

This information sheet infroduces the topic of
water quality. Poulry growers and others
should always check with locatl health agen-
cigs of slate deparments of envirohmemal
peotection of similar agencies 10 ensure that
ihey have access to cumrent water quality crite-
nia and stantards applicable o their location.
Water quality criteria are published in the Fed-
eral Fegister as they are developed.

PROTECTING THE ENVIHONMENT AND WATER QUALITY
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Other pages in this handbpok conlain more detailed information on these subjects. Permission is heraby
granted 10 producars, growers, and associations serving the paultry industry 10 reproduce this material for
further distribution. The Poulry Water Quality Consbriium is a cooperative effont of indusiy and
government to identify and agopt prudent uses of pouity by-products that will preserve the qualily of water
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2z WHAT Is WATER QUALITY?

Pubh'c domestic water
supplies are regularly
tested or analyzed for pollutants or contarmnd-
nants. The results can be obtained from local
health departments or appropriate state agen-
cies. Private water supplies or wells should
also be analyzed.

The most conunon tests for water quality
analyze (1) pH (the level of hydrogen ions in
the water), (2) total alkalinity, (3) total hardness,
{4) salks, {5) chiorine, (6) dissolved oxygen, (7}
metals, and (8) pathogens, Sometimes water
needs to be tested for heavy metals, such as
copper, lead, mercury, or zZing or for toxins,
such as DDT or awazine. In some areas of the
country, tests for radiological contaminants
may be needed.

Chemical Properties
The following parameters are of importance to
the pouliry industry.

¥ The measure of pH in water detertnines its
acidic or alkaline quality on a relative
scale. (For example, in & solution of hydro-
chloric acid, the pH may be 3; for scdium
hydroxide, it may be 12} In watet, on a
scale from O to 14, a pH measure of 7 is
neutral; for drinking water for humans and
animals, the desirabie measure of pH is 6.5
w8

¥ The total alkalinity of water is 2 measure of
its capacity to neutralize acidity, which is
usuaily expressed in milligrams per liter of
caldum carbonate (ng/L of CaCOz). Natu-
ral waters may have less than 50 or as
many as 500 mg/L of CaCOz. These vari-
ations may be affected by the rocks and
soils that the water passes through. The al-
kalinity varies with pH and hardness, but
sudden fluctuations may indicate a con-
taminant,

¥ Water also contains total dissolved solids
{TDS}) and minerals. TDS represent the sol-
uble mineral or salt content of water, espe-
dally calcium, magnesium, sodium.
chioride, sulate, bicarbonate, and silica.
These substances, if excessive, will affect
machinery and industrial processes (by
dogging pipes for example, or corroding
switches), and thelr presence in water is
frequently associated with discharge from
industrial operations.

TDS also affect the germinstion and
growth of plants and the palatability of
drinking water, though some minerals are
desivable for their beneficial properties,
Drinking water should not have more
than 500 mg/L of TDS while irrigation
waters may have up to 1,500 mg/L of sol-
uble minerals.

Hard waters contain so much caldum
and magnesium that it is difficult to
make soaps lather. When heated, hard
water forms the scale or deposits that
we see on cocking utensils and water
pipes. Water softening solves the hard
water problem but may increase the
amount of sodium in the water — a
possible danger to people on low so-
ditemn diets. Sedium in drinking water
should be limited to about 20 mg/L.

Total iron {suspended and dissolved)
causes problems in water if it exceeds
0.3 mg/L. High iron levels impart a
reddish brown color to water or a bad
taste to cooked foods and may restrict
growth in turkeys.

Chiorides in water should not exceed
250 mg/L: otherwise, the water may
have a salty taste. Excessive chloride
levels may also indicate pollution from
sewage or other sources.

!
i
1
3
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Sulfates, which should not exceed 250
mg/L, are caused by the leaching of
natural deposits of magnesium sulfate
{(Epsom salts) or sodium sulfate
{Glauber’s salt). These salts are unde-
sirable because of their laxative effects.

Nitrates (NOs-) and  nitrites  (NOz-)
pose health problems to andmals and
humans, including poultry. Their pres-
erice in surface or groundwater in jJarge
amounts may indicate septic tank fail-
ures, overfertiized figlds, or other
problems. Nitrate nitrogen levels in
drinking water shouid not exceed 10
mg/L; and nirites, which convert to
nitrates, should not exceed 1 mg/L.

¥ Chlorine gas and other chlorine com-
pounds are powerful disinfectants and oxi-
dizing agents. Chlorine should be limited
in drinking water to no more than 0.05
mg/L; however, there must be a small
chlorine residual in public drinking water
systems to assure that the water is disin-
fected.

+ Dissolved oxygen {DO), which is vital for
aquatic life, can be 2 key test for water pol-
lution. At DO levels below 3 mg/L, fish
may become stressed or die. Generally, in
unimpaired waters, dissolved oxygen
ranges from 7 to 14 mg/L. However, DO
levels approaching 14 mg/L on surny
days may indicate high density algae
growth and possible nutrient enrichment
(pollution).

Usually, armong these parameters, ondy pH,
total iron, DO, and nitrates/nitrites have refer-
ence to poultry. Nevertheless, careful and cotmn-
plete monitoring of private water supplies and
wells is a must because they provide drinking
water for home and poultry operations. When
the chemical properties of water exceed accept-
able lmits for intended uses, water quality is

Biological Properties

Private water supplies should also be tested
ance or twice a year for any sign of coliform bac-
teria. The test for fecal coliform bacteria can dif-
ferentiate between the bacteria found in soils
and plants and the bacteria found in warme

blooded animals. Commeon symptoms of coli-
form bacteria in humans are intestinal bloating
and diarrhea.

Other bacteriological tests can identify
many kinds and numbers of bacteria in water,
but they do not separate harmful and harmless
bacteria. Tests for Fecal Streptococr, Shigella,
Salmonella, Staphyviococed, and other bacteria
may be necessary under cerfain droumstances.
These tests are specific, Hme-consuming, and
expensive, They isolate bacteria that cause ty-
phoid fever, eye and ear infections, dysentery,
boils, or other skin diseases. There are also tests
for viruses, protozoa, and parasites.

In surface waters, aguatic vegetation and
micoscopic animal and plant life may be
stinnlated or retarded by various water quality
factors — pH, nutrients (nitrogen and phos-
phorus), and twbidity, among others. But
growth and decay cycles may have side effects

that adversely affect water quality. Even help- .

ful substances can become harmful in over-
abundance; for example, prganic nirogen in
ardmal wastes and soils can cause “nutrient
lpading,” which results in low DO levels and
eutrophication {ie., an overly productive wa-
terbody.}

Physical Properties

Physical characteristics of water include turbid-
ity, color, taste, odor, and temperature. The
presence of foam is an indicator of dissolved
organic substances, perhaps raw sewage. Sus-
pended particles may cloud the waler, and dis-
solved substances may alter its odor or taste.
Turbidity or cloudy water may indicate the
presence of suspended sediments, which re-

duce light penetration. Color affects quality -

and can be aesthetically displeasing. Taste and
odors can result from dissolved metals, gases,
organic materials, or chemicals.

Radiological Properties

Some radioactivity in water, fond, and air is
natural. However, if higher levels than usual
are suspected, the appropriate state agendies
should be notfied.

Summary

Without efficent management of poultry waste
and dead birds, poultry operations could be-
come a source of excess putrients, disease-caus-

2 WHAT IS WATER QUALITY? |
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ing bacteria or viruses, and dissolved sub-
stances in our pation’s surface and groundwa-
ter supplies. Proper waste management will
enhance the quality of water for everyone.
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==/ WATER QUALITY

very vear, environ-

mental issues seem to
gain emphasis nationally and internationally as
the importance of a cleaner environment and
respect for pollution prevention practices re-
ceive increasing public support. The matter is
most pressing to livestock and poultry produc-
ers because as environmental sophistication
grows 50 does the focus on nonpoint sowrce
pollution. What is more, this deeper environ-
mental sensitivity hag occurred simultaneously
with an extraordinary increase in the size of the
poultry industry and its concenmration in cer-
tain regions near processing and packing
plants. The potential for adverse environmental
impact appears greater as a result of the indus-
try’s trend to grow ever larger numbers of birds
on smaller areas of land.

Understanding Animal Wastes and
the Environment

Good waste management practices are essen-
tial for preventing the transport of sedimernts,
nuirients, and bacteria into groundwater, riv-
ers, and streams — that Is, to prevent poliution
— and to protect agricultural resources. The
Iatter aspect of waste management ensures that
growers will get the best return on their invest-
ments since anirmal waste is also a valuable re-
source, 2 collection of by-products that can be
reclaimed for other uses.

The term “poultry waste” generally refers
to manure: the feces and wric acid excreted by
the growing birds; ~litter,” on the other hand,
refers to manure and used bedding materials.
Other wastes associated with poultry produc-
ton include washwater, storm {and muddy)
water runoff, and the carcasses of dead birds
and spent hens. Processing wastes incude
other rendering and lagoon residuals.

These same materials, however, contain (1)
valuable nutrients that can reduce the need for
commercial fertlizers and increase plant.yield;
and {2) organic matter that can improve soil
quality and extend its ability to hold water. Lit-
tle wonder, then, that what happens to these
by-products can be good or bad for the indus-
try and for the environment.

Omn the one hand, poultry wastes can do a
lot of good. They can be used as fertilizer, soi}
enhancers, cattle feed, or energy. Poultty pro-
ducers can add value to these products — and
prevent them from contaminating surface and
groundwater — by using proven, acceptable
methods of collection, storage and handling,
treatment, disposal, and management. All such
beneficial uses depend on proper management.
Without such management, the value of the
waste will decline rapidly, even as its potential
for adversely affecting the environment and
water guality steadily rises.

Pollution Is Not Inevitable

Poultry growers, whether their operation is
consolidated or diversified need not produce
any pollution outside the system. Pollution oc-
curs ondy when litter is mismanaged — for ex-
ample, when it is land applied in quantities
that exceed plant needs, or when the ground is
wet or frozen. As a result of such applications,
potentially contaminating substances become
“available™ to the environment. If they also be-
come “detached” from the site, for example, by
being adsorbed tc sediments or dissolved in
water, they can be “transported™ off site. Trans-
port oceurs when contaminants in the animal
waste {the unused nulrients, bacteria or othex
elements in the ktter) are released to surface
drainage or infiltrate beneath the soil surface in
groundwater recharge areas.
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To control and prevent pollution, poulty
growers need to understand how the value of
such by-preducts can be enhanced and main-
tained. The value in poultry by-products and
their potential to canse either point or nonpoint
source pollution have the same origin. That is,
the waste and dead birds contain nutrients and
salts, suspended materials, the various prod-
ucts of biological reactions, and mitroorgan-
isms. These elements can be beneficial to the
grower, other farmers, the envirorunent, or they
can be harmful.

Nutrients and Salts

Poultry manure is a valuable nutrient for grain
and fiber crops, forage crops, fruits, and vegeta-
bles. However, if manure, litter, dead birds (as
compost or as buried carcasses), and /or waste-
water are not properly protected and utilized,
water contamination can occur from the release
of excess nitrogen and phosphorus into the en-
vironument.

Nitrogen is an essential plant nutrent but,
in excess, it tan be harmbful. High concertra-
tions of nitrate in drinking water can affect hu-
man health, especially in infants and chdldren.
Ammonia in soall quantities is toxic to fish and
aguatic organisms; and high concentrations of
nitrate in drinking water can also heve signifi-
cant effects on young chickens.

When nilrogen and phosphorus concentra-
tions in waterbodies rise too high, algee and
rooted aguatic plants take over, prematurely ag-
ing and choking the waterbody and creating un-
desirable conditions — odors, offensive taste,
and discoloration — all of which can make the
water unfit for consumption or rear¢ational and
aesthetic use. Further, these eutrophic condi-
tons can kill fish, dog water reatment pant fil-
ters, and Jead to the growth of blue-green algae,
a species that can be fatal to livestock.

Because nitrate-nitrogen is highly mobile, it
can Jeach into groundwater and flow with
stormwater runoff into surface waters. If too
much poultry manure and litter are used a5 fer-
tilizer, nitrogen and phosphorus concentrations
i nearby waters are Hkely to be high. Sod ero-
gion also increases the amount of phosphorus
in surface waters. Excessive phosphorus in soil,
above B0 mg/L, may become soluble and
move into groundwater. Phosphorus concen-

trations may vary, depending on the type of
soil and its organic content.

Calcium and sodium salts are added to
poultry feeds to help the birds maintain chemi-
cal balance and nutition. Excess salts pass
through the animals and are eliminated in ma-
nure. Sometimes, when the waste accumulates,
the salts leach into groundwater and enter sur-
face water through unprotected rupoff. There
they alter the water’s taste or harm freshwater
plants and animais.

Suspended Materials

When suspended matter from poultry wastes
reach surface water, the waterbody not only
looks unattractive — the quality of the water
invariably suffers. The suspended material re-
duces the penetration of sunlight and therefore
slows the prodoction of oxygen. The result is
an oxygen demand that reduces the levels of

" dissolved oxygen in the water. It also clogs fish

gills, makes it difficuit for sight-feeding fish to
find food, and settles over fish spawning areas.

Products of Biological Reactions

In & natural environment, the breakdown of or-
ganic matter, such as poultry waste, is a func-
ton of complex, intemrelated, and mixed
viclogical populations. All substances of ani-
mal or vegetable origin contain carbon and are,
therefore, organic, Organic matter is converted
to simple compounds by naturally occurring
microorganisms. These simple compounds
may be other forms of erganic matter or they
may be nonorganic compounds or gases, such
as nitrates, orthophosphates, anunonda, and hy-
drogen sulfide. A biological reaction occurs
when manure or other organic matter is added
tp water and anazerobic or aerobic prganisms
begin the decaying process. Aerobic bacteria
{oxygen requiring organisms) consume free
oxygen and produce carbon dioxide gas. Under
anaerobic conditions {without oxygen), meth-
ane, amines, and sulfides are produced.

Microorganisms

Desirable and undesirable microorganisms live
in our environment. Animal waste is a potential
source of some 150 disease-causing organisms
or pathogens. These organisms include bacteria,
viruses, fungi, protozoa, and parasites. Exam-
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ples of undesirable microorganisms include
Salmonella, Crvptosporidinm, Giradia, Liste-
ria, ¢oliform, New Castle {virus), ringworm,
coceidiosis, and Ascaris,

When found in water or wastes, these
pathogens pose significant threats to humans
and other animals. They can infect humans and
animals through drinking water, contact with
the skin, or consumption of fish or other
aquatic animals, Most pathogens die relatively
quickly. However, under the right conditions,
they may live long enough to cause problems.
They may persist longer in groundwater than
in surface water,

Producers cap preven! pouilry Dy-products or
waste from contaminating water, However, en-
vironrenta!l needs ard solutions are site spe-
cific and regionsl in nature. I some cases,
swate reguiations and permiling requirements
may be more stringent than federal requlations.
Therefore, locat sources of information, includ-
ing indusiry associations, stale depariments of
envirpgnmental protection and public healih,
and USDA Natural Resources Conservaltion
Service and Cooperative Stale Research, Ex-
tension, and Education Service offices should
be consulted about pouitry waste or by-prod-
ucts that atfect water quality.
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woi.z. UNDERSTANDING WATER
" QuaLitY REGULATIONS

5 the poultry industry
ows, 50 does concern
for water quality, conservation, and environ-
mental management. Growers have individual
and civic reasons for caring: they are responsi-
ble with other human beings for the earth’s en-
vironment, and they realize that they, their
families and neighbors, and those who live in
connecting watersheds, distant cties, even
other countries — ultimately breathe the same
air and drink the same water.

Pellution is intolerable whether it occurs on
privately owned land and water, or travels
many miles downsiream or over mountaing to
other destinations. The arithmetic is simple:
good envirormental stewardship reduces the
cost of water pollution, saves natural resources,
and makes good neighbors.

Federal and State Statutes

Federal water quality laws and regulations ad-
mirdstered by the U.S, Environmental Protection
Agency (e, Clean Water Acy, Safe Drinking
Water Act, Nationa) Pollution Discharge Elimina-
tion System INPDES] Permits) and the Jaws of
each state make it illegal to discharge wastes of
any kind to waters of the United States. That is,
poultry waste cannot be collected, stored, or ap~
plied anywhere or in any manner that would
likely result in water pollution.

In rare instances, the effect of combined
federal and state regulations appears to create
double jeopardy. Such situations (though they
<an be misused by the media or exploited to
create controversy) can usually be swiftly re-
solved; however, compliance with environ-
mental regulations requires careful planning
and management. A rule of thumb is simply to
assess one’s whole operation from time to time
{e.g., Farm"A"Syst assessments are self-admin-

istered, voluntary, and confidential} to ensure
that no conditions arise on the farm that would
put the grower at risk of violating water quality
laws.

Because regulations differ and each state
has its own enforcement procedures, poultry
growers are well-advised to check with state
and local agencies before production begins or
systemns change, Often the state’s requirements
are more stringent than federal requirements;
however, growers in coastal zones may be sub-
ject to additional federal statutes as a result of
the Coastal Zone Act Reauthorization Amend-
ments of 1990. Industry organizations, agricul-
twal research institutions, private and
government agencies can help growers know,
understand, and comply with the regulations
in their area,

Point and Nonpoeint Source

PoHution .

For management purposes, water pollution
sources are divided into two groups or types.
Paint source pollution comes from a discrete
man-made conveyance, such as 2 pipe, lagoon,
ditch, or storage tank. Nonpoint sources of pollu-
tion are dispersed, harder to pinpoint, and cu-
mulative. They incude land uses or human
activities that are potentially significant because
they are common and widespread. Agricolture,
mining, forestry, highway and other construc-
tion, septic tank, fieldline, and other waste dis-
posal systerns, and urban runoff are examples of
potential norpoint source poliution,

Some activities are regulated as point and
nonpoint sources of pollution. For example, in-
dustrial or municipal utilifes may operate
treatment plants, which are point sources of
pollution, but they may also be responsible to
prevent further contamination from, or of
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stormwater ranoff, a nonpoint source of water
pollution. Similarly, some Bvestock facilities
may be regulated as point sources when they
are collectng, storing or conveying facility
wastewater and runoff; but once the manure or
litter has been applied to the land, it is man-
aged as a nonpoint source. Poultry growers
must know how to manage point and nonpoint
sources.

General Guidelines

Since the Clean Water Act was passed in 1972,
concentrated animal feeding operations {CA-
F(s), including some large poultry houses,
have been regulated as point sources of poliu-
tion. Federal law which the states administer
through the National Pollutant Discharge
Elimination System (NPDES) program forbids
point source discharges, that is, the discharge of
any pollutant or contaminant to “waters of the
United States.”

Thus, CAFOs, like other point sources,
must obtain an operating, persnit which prohib-
its discharge except from lageons during storm
events greater than 24-hour, 25-year storms.
The permit also specifies best management
practices to protect surface water, including di-
verting off-site drainage around the facilities
and designing appropriate storage faciliies for
manure and process-generated wastewater.
Adequate runoff storage must be induded in
the design: lagoons or holding ponds must be
sized to withstand a 25-year, 24-hour duration
storm.

Nonpoint Source Prevention
Practices '

The extent of nonpoint sources has been more
fully realized in the last decade, but they are
usually assessed Jocally on a stream-by-stream
basis and controlied by conservation or “best
management practices” (BMPs). BMPs are rou-
tine activities that can be incorporated in ani-
mal and cop farming to conserve natural
resources and protect air, soil, and water qual-
ity. They are structures or activities that reduce
the potentially harmful effects of agricultural
production.

State and local Guidelines

Most states now require (1) permits for the op-
eration and construction of confined animal fa-

cilities whether current or planned, if the facil
ity uses a liquid waste management System;
and (2) that all livestock farmers plan their
waste management and disposal system, espe-
cially as it concerns land applications. Whether
these plans are written, kept on file, or stmply
in evidence on site, tmay depend on other dr-
cumstances.

The condiions pertaining to permits are
not uniform across the states, but they usually
provide specific guidance for operations at, un-
der, or exceeding @ certain size; establish set-
back distances for grower houses, lagoons, and
waste management structures (to protect water
and air quality and to limit any nuisances that
might impinge on nearby homes or public
buildings, such as schools and ¢hurches); buffer
zones; and design specifications for new con-
struction.

Land application requirements generally
establish when and where applications can be
permitted; for example, only at approved rates,
end with nutrient management planning; not
on frozen ground or when rain is expected on
siopes greater than 15 percent, or on setbacks
from public buildings and property lines. Typi-
cal setback distances for land applications are
100 feet from streams or ponds, sinkholes,
wells, and water supplies, and 50 feet from any
water lines or known agricultural drains.

Getting Help

A system of standard operating procedures or
practices developed in accond with, or as part
of, a “resource management plarn, or “andmal
waste management system” recommended by
the USDA Natural Resources Conservation
Service (NRCS), will generally meet state and
Jocal requirements. The NRCS offers technical

assistance to growers and often works with lo- .

cal soil and water conservation districts and
state and local agendes to help farmers write
suitable plans,

Such guidance angments the grower’s own
engineering and technical resources and makes
jt easier to adapt natiemal conservation practices
to regional conditions. It may also be possible
that growers are eligible for cost-sharing. The
USDA has used cost-share programs {0 encour-
age conservation over many years. Similar pro-
grams may now exist or are being developed.
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The NRCS puidelines can be found in the
Agricubtural Waste Management Field Hand-
book {AWMFH) or Field Office Technical
Guides (FOTG) which are reviewed and sup-
plemented as needed. Supplements to the Na-
tional Handbook and specifications prepared
by the states are reviewed in NRCS feid offices
to ensure the consistency of new and emerging
technologies and rules. The U.5. Environmental
Protection Agency and the Cooperative Exten-
sion Service have also prepared guidance docu-
ments applying conservation practices.

Changing Attitudes

In the United States, régulations te control non-
point source pollution are not the only driving
force behind changing attitudes, Voluntary pro-
grams, public education, and financial incen-
tives are more in tune with tradibonal values,
Growers want to protect the envirorunent, in-
. crease their effidency, and enjoy a good public
image.

Animal waste management practices can
increase their rehtrn on investment and protect
natural resources, especially if one’s objectives
are a5 clear as this simple waste management
formuia:

¥ prevent the generation of wastes
where possible;

v recycle wastes that cannot be
" prevented;

¥ pretreat wastes to eliminate possible
contaminants; and

¥ dispose of unusable wastes properly
as a last resort,

Management commitment and awareness,
scientific research and common sense, and in
some cases, new installations and eguipment
are needed 1o protect the availability and quan-
tity of our natural resources. The scope of the
problem is global, natonal, and industrywide;
cooperation among agencies, associations, and
individuals speeds the development of technol-
ogy and its transfer, and creates a partcipatory
environment that encourages the search for so-
lutions and fosters attitude changes.

Compliance Issues
Water quality legislation has teeth. Section 309
of the Clean Water Act establishes criminal pen-

alties for failure to comply with the regulations.
The threat of prosecution can be a first step in
forcing compliance; the charges can range from
minor infringements or' negligent actions
{lightly punished) to more serious charges of
conscious violations and knowing endanger-
ment. Knowing and willful endangerment and
outright falsification are the most gerious
charges.

In short, point source wastewaters that
leave a poulry house or plant must comply
with the national effluent leveis. A pretreat-
ment program may be necessary. Some poultry
operations have discovered that running their
own pretreatment plants, though expensive,
can be more efficient than other methods of
compliance. .

The US. Environmental Protection Agency
now uses audits to determine how and why
publiclv owned weatment works are not in
compliance. Recent regulations (in 40 CFR.
Part 403} concern pretreatment:

v Pollutants that would interfere with
the eperation of the publicly owned
treatrnerd works or cause fire or
explosive hazards are not permirted.

v Np pH levels lower than 5.0 are
allowed.

v Solid or viscous pollutants are
monitored.

v High levels of biological oxygen
demanding substances (BOD) are
regulated as are oils, grease, and toxic
gases.

The poultry industry should, therefore,
take an aclive part it pretreatmen! programs.

Federal regulalions are adminisiered in most
cases by the stales, whose regulations and
permitting requirements vary and may be
more stringent than national regulations.
Please consult local sources of information, in-
cluding industry associations, state depart-
ments of envircnmenta! protection and public
heaith, and USDA Natural Resowrces Conser-
vation Service antt Cooperative State Re-
search, Extension, and Educalion Service
offices, 1o ensure thal your waste manage-
ment actvities cornply with all regulations and
ordinances.

s i sy =ity e iy e s esrere—rr
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rinking water for poul-

try and other animals,
ourselves included, is an important dietary re-
quirement — and an easy one to take for
granted. Under normal conditions, poultry will
consume twice as much water as food — two
pounds of water {about a guart} for each pound
of food, though this amount will vary season-
ally and with the bird's age.

Water is not only a nutrient; it also softens
food and carries it through the body, helps di-
gestion and absorption, and cools the body as it
evaporates through the bird's lungs and air
sacs. Water helps aniznals remove waste, fubri-
cates their joints, and helps maintain body tem-
peratures. Further, water is used to deliver
vitamins and vaccines {though vitamin dietary
supplements are probably only needed during
stress conditions). Water is a major component
in blood and a necessary medium for reany
chemical reactions that help form meat and
eggs.

Poor water quality, on the other hand, can
retard growth, curtail egg production, or pro-
duce lower egg quality, even before it is readily
apparent. In many cases, however, gTOWers
merely assume the security and quality of their
water supply. This assumption, though it obvi-
ously fits our traditional experience, leaves the
water untested until or unless it adversely af-
fects the flock’s heaith and performance.

Growers who carefully monitor feed con-
sumption, egg production, temperature, venti-
lation, light intensity, and mortality as factors
related to optimal production should pay simi-
lar attention to water quality and to how much
water their birds actually consume. It Is impor-
tant to have the water tested from time to time.

DRINKING WATER QUALITY —
ProTeECTING YOUR BIRDS’
HrALTH AND PERFORMANCE

Water varies greatly in its quality and po-
tential for contamination - even from wells in
the same county — and the quality can be al-
tered by extremes in its content, such as pH,
bacteria, hardness and wvarying amounts of
nanurally occurting elements. Sotne pollutants
may have little effect on the birds. It is always
possible, however, that factors that do not affect
the birds in one environment — for example,
poultry are relatively tolerant to nitrate — will
in another. Thus, nitrate has been known to af-
fect the birds’ performance when it s present in
water along with other contaminants such as
bacteria, In such cases, when the proper treat-
ment of water is begun, or changes are made in
the source of the birds’ drinking watey, their
health and performance quickly returns to its
normal levels.

Similar single or aggregated effects have
been discovered in the birds’ reactions to other
naturally occurring elements. Thus, feed con-
version, for example, has been positively corre-
lated to the presence of sulfate and copper
concentrations in the water, and livability with
potassium, chioride, and caldum. Body weight
is positively influenced by drinking water
hardness and dissolved oxygen, and negatively

- influenced by total bacteria and pH less than or

equal to 6.0. Acidity twhich is corrosive in pip-
ing) is usually maintained at normal levels in
drinking water supples, but some growers
acidify water to help prevent bacteria.

Drinking water standards have been estab-
lished for human consumption, but not for
birds. It is safe to say, however, that a consistent
source of high quality water is essential for the
optimun performance that today s market con-
ditions require. The following table can be nsed
to determine poultry drinking water quality.

S
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Table 1.-Drinking Water Quality Standards for Poultry.
| AVERAGE | MAXIMUM
CONTAMINANTS . LEVELS i ACCEPTABLE REMARKS. ;
'BACTERIA : ! :
i Total bacteria ' 0/mi C W00/mL 0/l is desirable ;
) | Coliform bacteria : OfmL i 50/mL 0/mi is desirable i
! ACIDITY/HARDNESS | ]
' pH i 6.8-7.5 68-8.0 < 6.3 is undesirable; < 6.3 may degrade
; : l performanse. j
: Total Hardness L 60-180 ppm I noppm ! & 60 is unusually soft; > 180 s very hard. §
NITROGEN COMPOUNDS | ]
Nicrare (MO © 10 mg/L (NO3-N) Zimg/L I Levels of nitrate from 3 to 20 mg/ L may
! 1 affect perfanmance.
Nitrite {NO2) | 0.4 mg/LANO-N) §mg/L i -
NATURAL CHEMICALS f
Caldum (Ca) | g/l — —
' ‘
i Chioride (C1) | Hmg/l 250 mg/L Even 14 mg/L may be detrmental if
‘ ' - sodium level is higher than 30 mg/L.
Copper (Cu} i 0.002 mg/L 0.6 mg/L Higher levels of copper produce bitter
: Ravor.
tron (Fe) ! ezmg/t 03 mg/L Higher levels of iron produce bad odor
; and taste.
Lead ('t} ; - | bo2mg/L Higher levels of lead are toxdc.
I i
Magnesium (Mg} | ldmg/L L SmgsL Higher levels of magnesium have laxative
! | effect. Levels > 50 mg/L may affec
i performance if sulfate level is high.
[ Sodiom (Na) . 3zog/L 50t/ > 50 mg/L of sodium may affect perform-
: i i ance if sutfate or chloride is high.
3 Sulfate (504 | I mg/L i 20mg/L Higher levels of sulfate have laxative
! effect. Levels >50 mg/L may affect
3
! performance if magnesium and chioride
! i are i
Zine {Zn) i o o Smg/L Higher levels of zinc ate toxic.
Source: Adapled from Carter and Sneed, 1387,
: Observe the Birds' Drinking Habits Trus, producers should be concerned if
! ir birds" drinkin taing any of th
Water temperature and taste are mportant F‘]?: “?;ds elemern ts'g water con y ot mhe
components of water quality. They make the © & ’
water appealing (thereby ensuring that animals * high concentrations of bacteria,
will not neglect to drink in sufficient amounds); particularly coliforms;
and they also indicate other problems: the pres- . : . .
ence of contaminants {e.g., disease-causing or- M dxsselyed solids - OYgAMC, INOTZANIC,
: . A or toxic elements;
ganisms or toxic metals); an acidic fmbalance, or
too much sodinm. While several elements can v turbidity (i.e., the presence of material
cause poor water quality the interaction be- in suspension rather than in solution
tween elements is, as previously noted, more in the water); and
) sfg t wa.ter quality problems than the ¥ unpleasant physical characteristics,
simple fact of their presence. such as bitter, hard, odiferous, cloudy
{or tinted) conditions.
2 DRINKING WATER OUAUITY: PROTECTING YOUR SIRDS HEALTH AND PERFORMANCE
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I1TY

The presence of any of these characteristics
is sufficient to warrant investigation and per-
haps an improvement or change in the water
supply to protect the fleck’s health, longevity,
and production. The following elements, how-
ever, should be of particular concern:

¥ the presence of nutrients, especially
ritrate and nitrite;

¥ high concentrations of sodium,
chloride, and hydrogen sulfide
{sutfur water):

¥ excess jevels of fron and manganese;

¥ toxic elemnents, such as lead, seleninm
and arsenic;

¥ microbial contamination; and
¥ industrial chemicals or toxins.

Nevertheless, the most telling effects of
poor water quality are generally caused by the
presence of bacteria or minerals. Thus, high
concerrations of bacteria or toxic elements In
the water affect the normal physiological proc-
esses of the animal, resuling in inferior per-
forsnance. High concentrations of minerals may
have less effect on the animals unless or unti
they clog the water system, depriving the ani-
mals of water.

Qualibies o look for include turbidity, taste,
odor and color. Turbidity results from materials
in suspension, for example, silt: clay, algae or
organic matter. Turbid waters are unpalatable,
and they clog the delivery system. Water
should not taste bitter, sweet, salty, or sour,
since such impressions are usually the effect of
salts. Bitter tasting water may be contaminated
by iron and manganese sulfates. Iron gives the
water a reddish or brownish color; copper
tends to turn the water bluish. On the other
hard, the water may be clear without being
safe. The presence of total dissolved solids is
not visible in “clear” water.

Sulfur water smells oo much like rotten
eggs arising from the presence of hydrogen sul-
fide; hydrogen sulfide and iron will create the
condition known as “black water.” Since hydro-
gen sulfide is caused by bacteria, chlorination
ean help solve the problem. Sulfate is a laxative
and therefore a cause of wet litter in ponltry
houses. Sulfate generally does not cause a simi-
lar odor in water,

Practice Good Maintenance and
Sample the Water Supply

Baby chicks are 85 percent water, adults are 53
to 60 percent water and eggs are 66 percent
water. Even a 10 percent Joss of water can cause
seripus physiological disorders and a 20 per-
cent loss can Jead to death. Thus, maintaining a
quality drinking water supply in each poultry
house is important, and checking the drinkers
for proper functoning should be a normal part
of an operator's daily routine. in fact, water
cleandiness techniques should evolve gach time
an equipment line is upgraded.

Beli-type drinkers, for example, can have a
high level of bacteria, but growers can use
chlorination to solve this problem provided
that they discontinue chlorination In cases of
heat stress. And, because chlorine also kills vi-
ruses, and vaccines, powdered milk should be
run through the system ahead of vacdnes. Dis-
continue water treatrent 72 hours before water
vaccination.

Some growers are using intermitent water-
ing programs to help save water and improve
the litter (by keeping it drier). This procedure
provides pienty of water but prevents over-
consumption and spillage. It is not generally
recommended in summer or with nipple and
cup waterers, The attempt to conserve water
and litter by cutting back on the amount of
water in the waterers, while yet allowing the
birds to drink at any time is not as safe as the
intermittent watering regime.

To test your water: tollect samples either at
the well source or at the point of entry into the
honse, use a clean quart plastic bottle and
transport the sample to a diagnostic lab. To test
the bacterial levels of the water, flame the fau-
cet with a propane torch, then run a small
amount of water to cool the faucet. Collect the
sample in a sterile container, and if possible
avoid taking the sample in the broiler house in
which birds are present.

Consider the Experience of Other
Producers

Several demonstration projects have been done
to assess the effects of poor water guality on
poultry production, While the data are not con-
clusive, they do show the correlation between
poor water quality and inferior production.

ORINKING WATER DUALITY: PROTECTING YOUR BIRDS' HEALTH AND PERFORMANCE
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A field study conducted in Canada sampled
the water supply of 33 farms (involving layer,
broiler, and turkey farms). The procducers were
surveyed regarding any health or other prob-
lems they may have experienced in the month
prior to the sampling. The parameters tested in-
duded carbonates, bicarbonates, pH, chitride,
fluoride, nitvate, nitrite, sulfate, magnesium, ¢al-
cium, sodium, potassium, and phesphate. The
analysis revealed several instances in which the
producer’s problems directly correlated with
water quality impairments.

On an egg producing farm, for example,
the producer reported a high inddence of diax-
rhea among the flock and severe problems with
the egg shells. About 15 percent of the eggs had
pin-sized holes in their shells. The water qual-
ity on this farm had higher levels of carbonates,
bicarbonates, sodinm, chloride, and pH than
any other farm participating in the survey.

Research bv R.E. Waggoner profiled in a
January 1987 issue of Poultry Digest has also
shown that changes in water quality can affect
the birds’ performance. A demenstration con-
ducted at two similar broiler houses — one per-
forming well, the other not performing well —
successfully linked the different outcomes to
differences in the water supply. When the water
supply was tested, the water gquality was
~good” at house number 1 (as was its perform-
ance); but the water at house numbesr 2 (with
unsatisfactory performance) had high concen-
trations of sodium and bacterial contamination.

On the same farm, another two broiler
houses were connected to different water
sources. One was fed from an old well, the
other from a well that had only recently been
drilled. When birds raised in the house con-
nected to the new well did not thrive as ex-
pected, this house was reconnected to the old
well, and its performance improved. Thereal
ter, high concentrations of sodium and sulfate
were found in the drilled well.

Simple water sanitation procedures can pro-
tect poultry’s drinking water from contamina-
tion. Producers have different opinions about
which deaning technique is most effective, but
no one disputes its necessity. Some producers
use cleaning agents to remove scale and slime,
to te up minerals in the water, and flush medi-
cations from the lines. These measures are fol-
lowed by sanitizers to kill bacteria and algae.
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forther distribuioh. The Poultry Water Quality Consortium is a cpoperative effort of industty and
goveminent to identify and adopt pratent yses of poullry by-products that will preserve the quality of water
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POULTRY WASTE MANAGEMENT

ultry raised for com-
mercial purposes pro-
duce large amounts of manure which - uniike
the mamure of free range or pastured animals
— is a collectible resource. It contains valuable
plant notrients and other chemicals that, i
properly managed, can be returned to the land
or processed for other uses. Therefore, anyone
planning to undertake a confined animal feed-
ing operationmust give serious attention to the
proper handling of manure and other waste
products.

Factors influencing the choice of animal
waste management systems begin with the type
and size of the operation being contemplated,
the grower’s management skills and inclina-
tions, the local environment, federal and state

laws and regulations, and the effect of the pro-

posed waste management plan on the ppera-
tion’s economic forecast. The importance of the
choice increases in propertion to the volume
and potential value of the residual materials.

_For Voluntary Action

The National Farmm Assessment Program
(Farm*ASyst) expanded from a 1991 pilot pro-
ject in Wisconsin and Minnesota. It is funded
by the USDA Cooperative State Research, Edu-
cation, and Extension Service, the USDA Natu-
ra] Resources Conservation Service and the
1.8, Environmental Protection Agency.

A Farm* A*Gyst checklist provides a simple
way to identify (1) where a grower’s manage-
ment actions and environmental concerns in-
tersect; (2) the degree to which current practices
may be putting these vulnerable points at visk;
and (3) strategic actons one can take to correct
probiems and reduce risk. The checklist, or self-
assessment, is comprehensive but not lengthy;

and # is completely private. Other
Farm*A*Syst program materials explain pract-
cal management strategies and environmental
regulations and how to find technical resources
and financial help. Consult with Jocal Coopera-
tive State Research, Extension, and Educaton
and NRCS offices for more information, access
to the program, and technical support.

Coneern for spil and water quality is the
key to selecting 2 successful waste manage-
ment plan, but criteria to be considered include
the size of the operation, the economic conse-
quences involved, and the growers’ (and com-
pany’s) personal management styles. The
complexity of the system, whether it is dry or
iquid, and the best management practices that
can be used to minimmize its effects on the envi-
ronzent are the subject of subsequent fact
sheets in this series. ‘

Begin with the Land/Water
Interface

- Whether the wastes or by—pfoducs that accom-

pany poultry growouts are good or bad for the
environment depends in large part on interac-
tions between the activities of the producers
and the ecosystern. Hence, planning efforts be-
gin with an assessment of the farmstead’s Joca-
Hon in relation to rivers, lakes, ponds, ditches
and sinkholes: the chemical and physical prop-
erties of the soil profile; the availability of agri-
cultural land in the production ares; and the
possible effects of poultry production on' the
naturally occurring cycles of nitrogen and
phosphorus.

Why Begin with Water

Agricultural activides, incduding — in some ar-
e#as — mishandled or excessive poultry wastes,
are a mnajor source of nonpoint source polin-

0
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MANAGEMENT

| POULTRY WASTE

tion, although agriculture and for- .\ . .
estry management are not the fligrogen J
only sources. {rop production,
pastures, rangeland, feedlots and
other animal holding areas are ag- " incustial
ricultural sources of the U.S. wa- fixation
ters assessed, 50 to 60 percent of
the water quality problems in riv-| -
ers and lakes and 34 percent of the Fesstizer
waters in more urbanized coastal
areas are impaired from agrical-
tural sources. Bacteria, sedimenta- L PPN bea
tion, and nutrients are the leading
| poliutants. ‘
Properly managing manure,
controlling runoff, and nuirient
management planping in conjunc-
! : tion with land applicabons will
"reduce or eliminate much of the
propased source of pollution and
contribute to more productive
farming, Most nonpoint scurce
pollution prablems can be con- _ Orparic
trolled if growers know how nu-
trients and soil interact and plan
; acenrdingly. ;
: Nitrogen, phosphorus, and po-
- tasstam move through cycies on a
. farm. As nutrients, they go from
craps to animals (in feed) to the soil
{waste applications) and back
again to other cvops. If the cyde |
holds, everything works as. it
should. But to0 many nutrients al-
ready in the soil or too much waste
apphied to the land can move with
the soil into surface water or Fi 1.—The aitrogen cyde. Source: P Tvania State University,
- e Lo— A r
through the soil into groundwater (57 07 B0 Bloss, Grmndwater and Ageicalture in
unidl their presence in the waler o o reular 341, Reprinted with permission.
reaches unacceptable levels, that ey i ” ;
is, is sufficient to impair water
quality.

Nitrogen
Of the three major nutrients in poultry waste,

Votariizagon

Sal surtace

Grountwater

be transformed into inorganic forms (commer-
ciat fertilizers) by energy intensive processes.
Most of the nitrogen found in animal
wastes is organic nitrogen. A smaller amount of
the nitrogen in Biter is ammonium. Organic ni-

nitrogen is the mest complex and hence the
most likely to coniribute to environmental
problems. Most of earth’s nitrogen exists as ni-
trogen gas in the atmosphere (see Fig. 1). It can
be transformed into inorganic forms by light-
ning or into organic forms by plants, such as
soybeans, alfalfa, or clovers. Nitrogen can also

rogen can be mineralized or converted by soil
bacteria into inorganic nitrogen, the form in
which nitrogen is available to plants. Excessive
organic and ammorium forms of nitrogen will
be transformed in soil into nitrate nitrogen {(that
is, into water soluble nitrogen),

ENVIRONMENTAL IMPACTS OF POULTRY WASTE
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Figure Z--Abbreviated phosphors cycle.
Phosphorus

Losses of nitrogen regardless of source
{e.g., manure, commerdial fertilizer, or munici-
pal biosolids) from the czopping system can oc-
cur as a result of volatilization, surface runoff,
and leaching. Surface runoff can move dis-
solved nitrogen (especially nitrate), ammoniwm
- nitrogen attached to eroding soil particlés, and
organic nitrogen contained in organic or plant
residues into streams and lakes, Nitrates also -
move with the soil or Jeach through well-
drained soils past the root. zone into the
groundwater supply. o

High levels of nitrate can be toxic to human
health, especially newborns. Nitrates reduce
the biood’s capacity to carTy oXygen oOr Cause
internal suffocation. Scientists tell us that o
much nitrate can affect the weight, feed conver-
sion, and performance of poultry. Too much ni-
trogen in surface water makes the water less
productive and may resuit in fish kills.

Poultry wastes also contain significant amounts
of phosphorus {see Fig. 2). Phosphorus, Like ni-
trogen, is essential for plant and animal growth
and " also contributes to enviromumental prob-
lems. In fact, it seems to be the limiting factor in
the huge algae blooms that make lakes undit for
swimming and ultimately deplete their oxygen
supply, deadening the water and killing fish.
Phosphorus has become a major cause of water
quality degradation.

Phosphorus exists in either dissolved or
solid form. Dissolved phosphorus usually ex-
ists as orthophosphates; inorganic polyphos-
phates, and organic phosphorus in the soil.
Phosphorus in the solid form is referred to 25 .
particulate phosphorus and may be composed
of many chemical forms. Particulate phospho-
rus comes in four classifications:

v adsorbed phosphorus, which attaches
to soil particles;

ENVIRONMENTAL IMPACTS OF POLRLTRY WASTE
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